We conducted a followup study 15 years after the initial examination of 46 of the Israeli children at risk for schizophrenia (index cases) and 44 of the control children. Thus, we were able to contact and examine 90 of the surviving 99 subjects of the investigation. Half of the subjects had grown up in the communal child-rearing setting of a kibbutz, and half had been raised by their own parents in cities in Israel. The kibbutz-index cases, at average age 25, show the highest incidence of psychiatric disorder. Environmental factors that may have led to this outcome are discussed.
We have recently completed diagnostic psychiatric interviews and other tests on 90 of the original cohort, who are now young adults. To our surprise, there were significantly more cases of psychiatric illness in the kibbutzindex group than in any of the other groups.
For children of one schizophrenic parent, the risk of developing schizophrenia is about 10 to 15 percent regardless of whether the child is raised by biological or adoptive parents (Gottesman and Shields 1982) . Because the concept of a schizophrenia spectrum disorder is relatively new, its risk is unknown. Spectrum diagnoses would include, in addition to schizophrenia, schizoid, schizotypal, mixed, spectrum, paranoid, and borderline personalities. However, one recent study reported that 38 percent of a Danish high-risk sample (i.e., 15 of 39 index cases) developed a schizophrenia spectrum disorder (Lowing, Mirsky, and Pereira 1983) . On this basis, it would be expected that three or four children in each index group would eventually develop schizophrenia; and, possibly, 9 or 10 would develop a schizophrenia spectrum disorder. These numbers provide some base rates against which to evaluate the outcome.
In 1981 we conducted a third examination of 90 of the 99 surviving subjects who are now on the average 25 years old, and well into the age range of maximum risk for schizophrenia (Gottesman and Shields 1982 The diagnoses are presented in table 1. As can be seen, there is a preponderance of diagnoses in the kibbutz-index cell in the design. A total of 27 of the 90 received a DSM-III diagnosis; 16 of these fell in the kibbutz-index cell, and seven in the town-index cell. All of the nine schizophrenia spectrum disorder cases occurred in the index group, and six of these were in the kibbutzindex cell. Even more surprising is the finding of 11 instances of affective disorder (five major), all but two of whom were in the kibbutzindex cell. The schizophrenia in the kibbutz-index group included two cases of residual schizophrenicchronic and one paranoid-chronic with acute exacerbation. The schizophrenia in the town-index cell comprised one case of paranoidchronic with acute exacerbation and one paranoid-chronic.
The three other schizophrenia spectrum disorders in the kibbutzindex group comprised two schizoid Table 1 . DSM-III diagnoses personality disorders and one schizoid, antisocial, mixed personality. The single case in the town-index group was a mixed spectrum disorder.
The five major affective disorder cases in the kibbutz-index group were diagnosed as follows: major depression-recurrent with melancholia (two cases); atypical affective disorder-depression; recurrent major depression in remission; and depressed with melancholia. The major affective disorder in the townindex group was major depression, recurrent with psychotic features.
All minor affective disorder cases had the diagnosis of dysthymic disorder.
The three other diagnoses in the town-index group were: atypical psychosis; atypical mixed personality disorder; and simple phobia. In the kibbutz-control group the two diagnoses were: social phobia and simple phobia. The town-control group included one person diagnosed as atypical, mixed personality disorder.
Examination of the pattern of significant and nonsignificant x 2 values in table 1 indicates that in general there were no differences between the incidences of psychiatric diagnoses between the two control or the two town groups. The significant values appear when the two index groups and the two kibbutz groups are compared. And, in fact, the kibbutz-index group yielded the highest incidence of psychiatric disorder. This was also seen in the global psychopathology ratings derived from the SADS-L interview; these data indicate clearly that higher levels of psychopathology are found among the index subjects, with the kibbutz-index group achieving the highest mean psychopathology rating of all. The mean (SD in parentheses) global psychopathology ratings were as follows: kibbutz-index 5.5 (2.0); town-index 3.9 (2.3); kibbutz-control 2.5 (0.90); town control 2.4 (0.87). The analysis of variance (ANOVA) of these data revealed significant effects due to conditions of rearing (p < .01), group (p < .0001), and to the interaction of these two effects (p < .04).
Diagnostic category
Although the index subjects generally did worse on all WAIS subtests, their performance was significantly lower (p < .05) than the controls on only the WAIS Digit Span and Arithmetic subtests. There were no differences on these subtests between either the schizophrenia spectrum cases (n = 9) or the affective disorder cases (n = 11) and the other index cases; i.e., this impairment seems to be a characteristic of the entire index group, regardless of diagnosis. Furthermore, there were no differences due to rearing environment, or interactions of environment and genetic background.
The control subjects were also significantly (p < .05) superior on the following measures of the Social Adjustment Scale: social and leisure activity, extended family relations, and overall score. Lack of significance on some of the other measures may simply reflect the fact that many subjects had not yet begun families or entered the major phases of their careers. Again, there were no main effects or interactions involving environment.
Our results indicate an increased incidence of psychiatric disorder in the kibbutz-index subjects, suggesting that the interaction of the kibbutz environment with a schizophrenic diathesis may have had a psychopathogenic effect. There is no indication from our data that the kibbutz itself produces psychopathology.
By contrast, the WAIS subtests and measures of social adjustment showed no differential effect of environment in either index or control groups. The present results on the latter measures repeat the earlier findings of this study that in the index group there were deficiencies in social and school performance, and on objective measures of attention; however, no differences due to environment were detected. Such deficiencies may therefore represent pure effects of schizophrenic diathesis, while development of actual psychiatric illness may depend on both genetic and environmental influences.
The present results do not necessarily conflict with our earlier findings of no differences due to environment. The mean age of onset of symptoms, either treated or untreated, reported by the index group was 14.3 ± 4.8 years. Specifically, of the 23 index subjects with diagnosable psychopathology as adults, six had already become symptomatic by the time of the first examination. Sixteen had become so by the time of the second examination, even though the symptoms were not reflected in other measures of functioning. These results point up the necessity of asking specifically about signs and symptoms of definable psychiatric illnesses in addition to aspects of psychosocial, cognitive, and physiological functioning presumed to underlie such illnesses. Our followup data clearly suggest adolescence as the period in which the differential effects of environment began to appear, even though such effects were not apparent in the measures previously gathered.
Although our subjects were rigorously diagnosed according to DSM-IH criteria, their parents were diagnosed according to the diverse criteria and methods prevalent in Europe 30 to 40 years ago. The question of diagnostic purity of the ill parents becomes especially important in view of the large number of offspring with affective rather than schizophrenic illness (9 vs. 6, respectively, in the kibbutzindex cell). We may draw some comfort from the fact that there were five cases of actual schizophrenia in the 46 index subjects seen at followup (10.9 percent), which is well within the expected range if the index parents were indeed schizophrenic (Gottesman and Shields 1982) . Another approach to the problem is seen in table 2, showing prevalence, or degree, of various parental symptoms. The item "mania-like symptoms" includes any references to mania, hyperactivity, overaggressiveness, hypersexuality, sleeplessness, megalomania, or the possibility of concurrent affective illness raised in the diagnosis. We wished to test the hypothesis that many parents with manic psychoses had been misdiagnosed as schizophrenic. However, the data do not suggest that parents of affectively ill offspring were more manic-like in their presentations than parents of schizophrenic offspring. Only total number of symptoms, inappropriate affect, and catatonia distinguish parents of schizophrenic and depressed children, all in the direction of higher pathology in the former group. This analysis suggests that development of schizophrenia spectrum illnesses may be more likely in offspring of sicker parents, in accord with previous genetic studies, but does not point to a subgroup of affectively ill parents.
Approaching the question in a slightly different way, we examined the symptoms of the parents to see whether any of the 10 index cases with either a major or minor affective illness had a parent with marked manic-like symptoms or a major depressive component to their schizophrenia. There were a total of four such parents, two in each of the index groups. In the kibbutz-index group, one of the parents sired a child who developed a major affective disorder, and one a child who was ultimately diagnosed as paranoid schizophrenic. In the townindex group, one of the parents sired a child with a paranoid schizophrenic diagnosis, and one a child with no diagnosis. As in the case of the prior analysis, there is scant or no evidence in this sample of a subgroup of affectively ill parents siring offspring with the same diagnosis. There are a number of alternative interpretations of our findings. We considered whether there were more offspring of holocaust survivors in the kibbutz-index cell, and that the excess of affective disorders reflects that influence. However, a check of the country of origin indicated that somewhat more European-derived parents were in the town groups than in the kibbutz groups. Another issue concerns whether or not the kibbutzindex subjects were subjected to terroristic attacks and rocket bombardments, which might produce sufficient stress during development to account for the differential outcome. A review of the history and location of the 18 kibbutzim in which the subjects were raised, however, showed that only a small number of cases (index or controls) grew up in such vulnerable kibbutzim. The number is apparently too small to account for the result.
The particular quality of life on the kibbutz that might have interacted with a schizophrenic diathesis to produce such an excess of psychopathology is unknown. We speculate that it may be related to the fact that the kibbutz is a relatively small, closed community, with few opportunities for privacy, few opportunities for individual differences that do not contribute to the common goals, and little chance for the pathological history of one's parent to be unknown or forgotten. Expectations of "like father, like son" (and other parent-child combinations) may be great and create self-fulfilling prophecies that are difficult to escape (Mirsky and Duncan-Johnson 1984) . Such an escape is apparently more possible in the cities and towns.
Although our subjects are at an age of high risk for the development of schizophrenia, recent data suggest that the age of risk may extend to age 50 (Gottesman and Shields 1982) . The present result, therefore, must be viewed as interim; it would be illuminating to try to evaluate these subjects again in the future. In the meantime, the results suggest that some critical environmental effects, which are apparently highlighted in kibbutz life, may augment the incidence of severe psychiatric illness in vulnerable subjects.
